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TO ALEXANDER M. OSTROWSKI ON HIS 
NINETIETH BIRTHDAY 
The present issue of Linear Algebra and its Applications is dedicated to 
you on the occasion of your 90th birthday which occurs on September 25, 
1983. Friends, colleagues, and admirers of yours from many countries have 
responded wiIlingly and with enthusiasm to our call for contributions to this 
special issue. Their work is offered as an expression of affection and gratitude 
to you personally, and as a token of their highest esteem for your achieve 
ments in mathematics. Additional papers dedicated to you, that could not be 
included here because of subject matter, are being published in other journals. 
An eloquent account of your pioneering contributions to many branches of 
mathematics; including a lengthy bibliography, has appeared in Aequutims 
Mathemuticae 2 (1969), l-11; 3 (1970), 313, on the occasion of your 75th 
birthday, and your collected papers are currently being prepared for publica- 
tion in six volumes by Birwauser. It behooves us here, given the specialized 
coverage of this journal, to record and appreciate your work on linear algebra, 
realizing that it constitutes but a relatively small part (perhaps a fifth) of your 
total scientific output, and also being acutely aware of the futility of doing 
justice to the richness and depth of your results in the limited space available. 
You turned your attention to problems of linear algebra relatively late in 
your career, indeed long after you had established yourself as an eminent 
algebraist, function theorist, and analyst. Your first paper on a topic of linear 
algebra appeared in 1937, and it signaled a long series of articles to follow 
later in the 50’s, which were to establish what may be called the metric theory 
of matrices. Evidently inspired by a result of Hadamard-the nonsingularity 
of (strictly) diagonally dominant matrices-you immediately obtained very 
pretty lower bounds for the modulus of the determinant of such matrices, 
from which you not only inferred Hadamard’s result, but also succeeded in 
giving elegant answers to such questions as how much a nonsingular matrix 
may be perturbed and still remain nonsingular. In your later work along these 
lines you extended the concept of diagonal dominance in a number of 
different directions, replacing, for example, the 2,-norm of the offdiagonal 
elements in each row by more general norms, or skiUfuIly combining row 
sums with column sums, or generalizing diagonal dominance to matrices 
partitioned into blocks. Each time you obtained determinantal inequalities 
and regularity conditions of the most interesting kind. Besides being of 
intrinsic theoretical interest, such conditions, when applied to the characteris- 
tic equation of a matrix, also yield useful information about the eigenvalues of 
a matrix, notably exclusion regions of the Gershgorin type. Bounding eigen- 
values in terms of the matrix elements, and in particular, expressing the 
continuity of the eigenvalues as a function of the matrix elements in a 
quantitative way, is another topic to which you contributed significantly, 
improving, among other things, upon earlier results of P. Turan. We cannot 
leave this topic of metric properties of matrices without mentioning your 
fundamental 1937 paper in the Commentariii Mathematici Helvetici, where 
you introduced and studied the important concept’ of an M-matrix. This 
proved to be useful not only in your work on the regularity of matrices, but 
also in your study of iterative methods for solving linear equations. 
Your work on determinants is closely related to, and in fact contains, the 
famous Perron-Frobenius theory of nonnegative matrices. The spectral prop 
erties of nonnegative matrices, not surprisingly therefore, also became a 
matter of great interest to you. We owe to you beautiful new proofs of the key 
theorems of the Perron-Frobenius theory, as well as new bounds for the 
maximal eigenvalue (in part obtained in collaboration with H. Schneider) and 
inequalities for the ratio of the largest to the smallest component of the 
corresponding positive eigenvector, all sharpening previous results of W. 
Lederman and H. Schneider. Particularly striking are your bounds on the 
nonmaximal eigenvalues, both the bounds valid in the case of positive 
matrices and the more elaborate ones valid for nonnegative irreducible 
matrices. The former, indeed, inspired E. Hopf to obtain the sharpest possible 
bounds of their kind, which in turn suggested to you beautiful generalizations 
to arbitrary positive linear functionals. In all of this work we see your superb 
mastery of inequalities at its very best. It is tempting to speculate what caused 
your great love of inequalities. We believe that, ultimately, it stems from your 
deep sense of reality, from recognizing that in a world of fuzzy information 
and noisy equipment strict equalities have little meaning, and it is inequalities 
that really count. 
Like few others, you have the special gift of being able to wrest new 
meaning from, and to breathe new life into, old classical results that to most 
others appear to have solidified into their final and definitive form. Impressive 
examples of this can be found in your work on Hermitian matrices, for 
example your surprising quantification and generalizations of Sylvester’s law 
of inertia and, in joint work with H. Schneider (sparked by earlier, and 
generalizing independent, work of 0. Tam&y), your powerful extension of 
Lyapunov’s theorem from stable matrices to arbitrary complex matrices. The 
theory of Hermitian matrices has been further enriched by your discovery 
(with 0. Taussky) of the fact that the determinant of a positive definite 
Hermitian matrix increases in modulus if one adds an arbitrary nonzero 
anti-Hermitian matrix, by your delightful inequalities between various inertia 
characteristics of products of Hermitian matrices, where you made imagina- 
tive use of Weierstrass’ classical reduction theory for pencils of Hermitian 
forms, by your incisive study (jointly with E. V. Haynsworth) of the inertia 
triple of skew block-triangular Hermitian matrices, and by your interesting 
precise conditions (again inspired by work of 0. Taussky) under which one 
Hermitian form dominates another. Equally impressive is the way you gener- 
alixed the remarkable spectral inequalities of H. Weyl, Ky Fan, and others, 
extending their validity to arbitrary functions that are convex (or concave) in 
the sense of I. Schur and monotone in each variable. 
At about the same time that you started to work on problems of linear 
algebra, you also began to take an active interest in questions of numerical 
computation. Your early work on Newton’s method and your penetrating 
investigations of Graeffe’s method are vivid examples of the high standards of 
mathematical rigor that you introduced in the study of numerical methods 
and that distinguish your later books in this area. Inevitably, as electronic 
computers were more and more employed to solve important problems in the 
sciences, and iterative methods appeared eminently suited for computers, you 
began a systematic study of iterative processes for solving large systems of 
linear equations. Your repeated visits to the National Bureau of Standards, 
first at the Institute for Numerical Analysis at Los Angeles, then later at the 
Bureau in Washington, undoubtedly helped to foster your involvement in this 
rapidly growing effort. You went about the task with great enthusiasm, even 
exuberance, having been heard, in the halls of the Bureau, to exclaim 
Gottfried Keller’s lines “Trinkt, o Augen, was die Wimper halt, von dem 
goldnen iiberfluss der Welt!“.’ And indeed, exciting problems of pressing 
significance began to burst forward at this time and demanded nothing less 
than farsighted and imaginative approaches. 
You chose to concentrate on what you were best equipped to do-the 
study of convergence of iterative methods. Although for classical cyclic 
methods, such as the Gauss-Seidel method, convergence results had already 
been obtained in the late 40’s, notably by E. Reich, in your important 1954 
paper of the Rendtionti di Matematica you considered far-reaching generali- 
zations of cyclic processes, involving relaxation parameters that can be freely 
chosen in an appropriate interval and iteration schemes with block structures 
(already proposed by Gauss). For these, you proved the fundamental conver- 
gence theorem for positive definite matrices which now bears your name. In 
addition, you were among the first to seriously analyze noncyclic processes, 
so-called relaxation methods, with steering mechanisms proposed already by 
Gauss, Seidel, and Southwell, and to obtain the fundamental convergence 
results for them. In an equally important 1956 companion paper in the 
Commentarii Mathemutki Helvetici you proved convergence for even more 
general steering strategies (what you called “free steering”) and limited use of 
over- and underrelaxation, for matrices that need no longer be Hermitian, but 
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are such that their “companion matrix” (with the original elements replaced 
by their moduli on the diagonal, and by their negative moduli in off-diagonal 
positions) is an M-matrix. It is here also that you introduced the novel concept 
of absolute convergence of an iterative process (in which convergence is 
preserved if the elements of the matrix are multiplied by arbitrary factors of 
modulus 1) and where you proved the remarkable fact that GaussSeidel 
iteration, as well as Jacobi iteration, is absolutely convergent precisely if the 
companion matrix of the system is an M-matrix. What a beautiful affirmation 
of the utility of M-matrices introduced by you 20 years earlier! 
There are many features, beyond those of a purely technical nature, that 
highly distinguish your work as a mathematician. Depending on the occasion 
at hand, you are able, on the one hand, to emphasize the abstract and 
axiomatic side of mathematics, as for example in your theory of general 
norms, or, on the other hand, to concentrate on the concrete and constructive 
aspects of mathematics, as in your study of numerical methods, and to do 
both with equal ease. You delight in finding short and succinct proofs, of 
which you have given many examples, most recently the two simple proofs of 
E. V. Haynsworth’s pretty quotient formula for Schur complements. Your 
manipulative dexterity is evident in many of your papers, for example, in your 
work on singular values of certain special triangular matrices, and in your 
evaluation of determinants of combinatorial numbers. The series of papers on 
the Rayleigh quotient iteration epitomizes your relentless drive toward com- 
plete exhaustion of a problem. And last, but not least, your scholarly 
thoroughness and careful study of original sources are exemplary. 
Your work, with all its kaleidoscopic brilliance, is an inspiration to all of us 
and to many generations to come. 
May you be granted many more years of good health and happiness, and 
may your love of mathematics remain a source of great satisfaction to you. 
WALTER GAUTSCHI 
